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POULTRY 
THE COST OF ACHIEVING EGG YOLK COLOUR 
— a Poultry Research Station experiment 
By P. SMETANA, B.Sc. ( A g r i c ) , Adviser, Poultry Branch 
The W.A. Egg Marketing Board has decided to increase its egg 
yolk colour bonus from I d . to 3d. a dozen from April 5, at the 
same time raising the qualifying colour standard. This article 
presents an interesting study of the methods and costs of 
achieving deeper yolk colours. 
THIS trial was originally designed to provide eggs with varying yolk colours for a show 
exhibit . A number of rations were formulated, each being fed to a group of six First 
Cross laying birds which had been in production for eight months. 
It was decided that useful information 
could be gained by a close examination 
of the yolk colour of eggs on the different 
rations. Data on the effect of various 
ingredients on yolk colour and an estimate 
of the cost involved to produce these 
colours are presented. 
Procedure 
Twenty-four rations were formulated 
with varying levels of lucerne meal, green-
feed and synthetic yolk colouring pigment. 
The ingredients were incorporated into a 
basic control ration which is set out in 
detail under "Costs and Returns." 
Two types of lucerne meal were used, 
both being available on the local market. 
Dehydrated lucerne meal was a particu-
larly high quality product imported from 
New Zealand. It was rich in protein, 
vitamins and the yolk colouring pigment, 
xanthophyll. The meal was dark green 
in colour. 
The sample of sun-cured lucerne meal 
was locally produced and although of 
good quality for this type of meal, it was 
lower in nutritional value than the 
dehydrated sample, and was a lighter 
green in colour. 
Fresh Kikuyu grass clippings were used 
as greenfeed in this trial. The clippings 
were fed daily, immediately after cutting, 
and were of good quality. 
The synthetic pigment was a com-
mercially available product with a con-
centration of 10 grams of pigmenter per 
20 oz. of material. 
Eggs from each ration were broken out 
and closely examined for yolk colour by 
a panel of poultry officers after the birds 
had received the formulated diets for 
seven weeks and again at eight weeks. 
The colour of the yolks had become stable 
by this time. 
The intensity of the yolk colour was 
compared with a standard Roche colour 
fan which has twelve coloured segments 
ranging from pale lemon (No. 1) to dark 
orange (No. 12). Each egg was given a 
number from the colour fan comparison 
and an average was then taken for every 
ration. 
The experiment was conducted at the 
Poultry Research Station, Wembley, over 
a period of 8 weeks starting from Septem-
ber 4, 1964. 
178 
Journal of Agriculture, Vol 6 No 3 1965
Results 
The following table gives the average 
yolk colour for each ration as determined 
by the Roche colour fan. 12 
Trea t -
men t . 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
1% Lucerne Meal—N.Z. Dehydrated 
3% Lucerne Meal—N.Z. Dehydrated 
5% Lucerne Meal—N.Z. Dehydrated 
7% Lucerne Meal—N.Z. Dehydrated 
9% Lucerne Meal—N.Z. 
3 % Lucerne Meal—W.A 
5% Lucerne Meal—W.A 
7% Lucerne Meal-
9% 
11% 
I j oz 
2 oz. 
3 oz. 
I oz. 
Dehydrated 
Sun Cured 
Sun Cured 
Sun Cured 
Sun Cured 
Sun Cured 
W.A. 
Lucerne Meal—W.A. 
Lucerne Meal—W.A. 
h oz Greenfeed per bird per day 
1 oz. Greenfeed per bird per day 
1J oz. Greenfeed per bird per day 
Cont ro l Ration—No Additives 
i oz. Pigmenter/100 lb. Feed 
1 oz. Pigmenter/100 lb. Feed 
Pigmenter/100 lb. Feed 
Pigmenter/100 lb . Feed 
Pigmenter/100 lb . Feed 
Pigmenter/100 lb. Feed Plus 
Lucerne Meal—N.Z. 
i oz. Pigmenter/100 
Lucerne Meal—N.Z. 
1 oz. Pigmenter/100 lb. Feed Plus 
Lucerne Meal—N:Z. Dehydrated 
1 oz. Pigmenter/100 lb. Feed Plus i oz. 
Greenfeed/Bird /Day 
1 oz. Pigmenter/100 lb. Feed Plus 10% 
Lucerne Meal—N.Z. Dehydrated Plus 
U oz. Greenfeed Bird Day 
Dehydrated 
lb. Feed Plus 
Dehydrated 
Average 
Roche 
Colour 
Fan No. 
4* 
7 
8i 
8i 
8k 
51 
6 
6 | 
7i il 
n 
8 
8 
2 
3J 
5i 
6 
64 
8J 
0 
7 
r 
8 
7 
8 
11 
10 
8 
In 1961 the Western Australian Egg 
Marketing Board introduced what has 
now been proven to be a highly successful 
yolk colour bonus scheme whereby pro-
ducers marketing eggs through the Board 
are paid a bonus of one penny per dozen 
for all eggs with a yolk colour of a 
standard which would meet the minimum 
market requirements and correspond to 
a value of about 6i on the Roche scale. 
According to the results of this trial, 
the following minimum levels of the yolk 
colouring materials used would produce a 
colour which should qualify for the 
Board's yolk colour bonus: 
New Zealand Dehydrated Lucerne 
Meal—3 per cent. 
Sun Cured Lucerne Meal—7 per cent. 
Greenfeed—as Kikuyu grass clippings 
—i oz./bird/day. 
Pigmenter—10 gms of synthetic pig-
ment per 20 oz.—2 oz./lOO lb. of 
feed. 
Lucerne Meal (N.Z.) at 2 per cent, plus 
i oz. of Pigmenter per 100 lb. of 
feed. 
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Costs and Returns 
The cost of Ration 14—the control 
ration with no added carotenoid pigment 
material was: 
Ingredient Cost/lb. pence pence 
B r a n 
Pollard 
Whea t 
Oats 
Whalemeal 
Fishmeal 
Meatmeal 
sk immilk Powder 
Oyster F lour 
Rock Phospha te 
Salt 
Vi tamin Mix 
15 lb. @ 
10 
47 
10 
« 4 
3J 
2 
2 
2 
A 
1J OZ. 
100 lb . + 
l i OZ. 
2-50 = 
2-62 
3-75 
2-82 
7 0 0 
8-70 
5-36 
10-20 
1-35 
1-74 
1-60 
13-13 oz. 
37-50 
26-20 
176-25 
28-20 
31-50 
34-80 
17-42 
20-40 
2-70 
3-48 
0-40 
16-41 
395-26 
This works out to £32 18s. 9d. per short 
ton. All feed ingredient prices used in 
these calculations are wholesale ra tes as 
quoted to the Poultry Research Station. 
The cost of the carotenoid rich additive 
was as follows:— 
Lucerne Meal (W.A.) Sun Cured—4.66 
pence/lb. or £38 16s. 8d. per short 
ton. 
Lucerne Meal (N.Z.) Dehydrated— 
6.96 pence/lb. or £58 per short ton. 
Pigmenter—9.0 pence/oz. or 15s. per 
v
 20 oz. tin. 
To estimate the cost of feeding for yolk 
colour it is preferable to use actual figures 
for egg production and feed consumption 
from a known flock, ra ther t h a n to 
at tempt to select average parameters for 
for an industry. The flock chosen in the 
following calculations was the 1962/63 
sixth Random Sample Test, composed of 
1,250 layers from 27 different entries, so 
tha t the sample represents a good cross-
section of the stock used in the industry. 
The birds, in the Test are housed in 
small groups (12 birds per pen) and hous-
ing, management and feeding are good. 
Against these factors, which would tend 
to provide above-average figures, must be 
weighed the effects of the absence of 
culling in any form, and the range in 
performance which was from 209 eggs per 
bird housed for the top entry down to 133 
for the lowest group. Four our calcula-
tions we will use the average hen housed 
production of 182 eggs for all entries for 
a period of 50 weeks of production. 
From the results of the last two Tests 
we find tha t 94 per cent, of all eggs 
marketed qualified for the yolk colour 
bonus; the other 6 per cent, consisted of 
second quality and reject eggs on which 
no bonus payment is made. We shall 
assume therefore tha t each bird lays 
94/i°o x ,S2/, = 171 eggs per year on which 
a bonus could be paid. This works out to 
14.25 dozen, and, at the bonus ra te of one 
penny per dozen, an additional 14.25 pence 
per bird are earned by the producer for 
the improved yolk colour. 
Again from the Random Sample Test, 
the feed consumed per bird per year (of 
50 weeks) is fairly constant from Test to 
Test a t 88 lb. I t has been calculated tha t 
the control ration in this experiment costs 
3.95 pence per lb., therefore the cost to 
feed a bird on this diet for a year of 
production is 88 x 3.95 = 347.60 pence. 
The following table illustrates the cost 
of feeding the least expensive rations in 
order to achieve a yolk colour of 6i. 
Rations containing greenfeed are not in-
cluded as the cost of providing this 
material is highly variable and difficult 
to estimate with any degree of accuracy. 
Rat ion 
Cos t / lb 
Cos t /B i rd /yea r . . . 
Cos t /b i rd /yea r 
compared with 
control Rat ion 
•Profit or Loss per 
b i r d / y e a r com-
pared with Con-
trol Ra t ion .... 
14 
Control 
pence 
3-95 
347-60 
0 
0 
2 
3*y 
N.Z. 
Luc-
erne 
Meal 
pence 
4-08 
359-04 
+ 11-44 
+ 2-81 
8 
7% 
W.A. 
Luc-
erne 
Meal 
pence 
4 10 
360-08 
+ 1 3 - 2 0 
+ 1 0 5 
18 
2/OZ./1O0 
lb. Pig-
menter 
pence 
4 1 3 
20 
Pig-
menter 
\nz. 
y.z. 
Luc-
erne 
Meal— 
2 % 
pence 
4 0 8 
363-44 j 359-04 
+ 15-84 
— 1-59 
+ 11-44 
+ 2 - 1 
* This figure is determined by subtracting the additional 
cost of feeding a carotenoid rich feed from the 14 • 25 pence per 
bird bonus received for eggs with satisfactory yolk colour. 
Conclusions 
The payment of one penny bonus per 
dozen eggs for a desirable yolk colour is 
sufficient to offset the additional cost 
involved in producing the colour by 
incorporating lucerne meals into a ration. 
I t does not compensate for the cost of 
including synthetic pigment alone (at 2 
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oz. per 100 lb.) in the feed but a combina-
tion of lucerne meal and pigment as in 
Ration 20 is covered by the bonus. 
It would appear that it is a better pro-
position to use a 3 per cent, level of the 
more expensive but higher quality dehy-
drated, New Zealand lucerne meal than 
the minimum level (7 per cent.) of locally 
produced sun cured lucerne meal, but as 
the difference in expected returns is only 
small the comparative prices paid for 
each would be of importance. 
The premium paid by the Egg Board 
for yolk colour compensates for the 
added expense involved in producing the 
required depth of colour. From the 
results of this experiment it can be seen 
that this bonus is not an incentive pay-
ment in so far as only a small proportion 
of the extra penny per dozen is actual 
profit. The incentive for producing eggs 
with satisfactory yolk colour is in provid-
ing the consuming public with an attrac-
tive product and thereby increasing sales. 
Experience over the years has shown 
that this inducement is insufficient for 
farmers to absorb the increased cost of 
about one shilling per bird per year 
(where lucerne meal is used) and for 
this reason the yolk colour bonus was 
introduced. 
An aspect of yolk colour requiring 
further investigation is the depth of 
colour preferred by the consumer public. 
At present a standard of 6i has been set 
as this was regarded as the minimum 
depth of colour desirable from an inter-
national standpoint, but some sections of 
the public have indicated a preference for 
a deeper colour. Bartlett and Barlow 
(Vic.) carried out an excellent survey 
on yolk colour preference at the Royal 
Agricultural Show in 1962, in which the 
public showed an overwhelming prefer-
ence for the darkest yolks presented, 
which correspond with number 18 on the 
Roche colour fan. 
Costs and returns involved in produc-
ing eggs with a yolk colour which qualify 
for a bonus on the present standard of 
6£ are presented in the table under "Costs 
and Returns." From the results of the 
trial, if the minimum standard of yolk 
colour was raised to 7i then rations con-
taining 4 per cent, dehydrated lucerne 
meal, 9 per cent, sun dried lucerne meal, 
i oz. of greenfeed per bird per day or 
2i oz. of pigmenter per 100 lb. of feed 
would have to be fed. 
The additional cost per bird per year 
over the control ration to produce yolks 
with a depth of colour of not less than 7J 
would be as follows:— 
4 per cent. Dehydrated Lucerne Meal 
—15.84 pence (1.1 pence). 
9 per cent. Sun Cured Lucerne Meal 
—17.33 pence (1.2 pence). 
2i oz. Pigmenter per 100 lb. Feed— 
19.97 pence (1.4 pence). 
The bonus payment per dozen eggs 
needed to cover the extra cost is given 
in brackets. 
Raising the standard to 8J would 
necessitate the use of rations 3 or 19 
which would incur the following feeding 
costs:— 
RATION 3.—5 per cent. Dehydrated 
Lucerne Meal—19.80 pence (1.4 
pence). 
RATION 19.—3 oz. pigmenter per 
100 lb. of feed—23.93 pence (1.7 
pence). 
In order to obtain standard of 9i, 
ration 24, containing 1 oz. of pigmenter 
per 100 lb. of feed plus 10 per cent, dehy-
drated lucerne meal plus 1£ oz. of green-
feed per bird per day would have to be 
used. This would involve an extra expense 
over the control ration of 47.34 pence per 
bird per year if we disregard the cost of 
providing greenfeed and would require a 
bonus of 3.3 pence per dozen to com-
pensate for this added expense. 
It should be stressed that these figures 
refer specifically to the conditions of the 
experiment and are based on Random 
Sample Test results and therefore should 
be regarded only as a guide to expected 
results on various farms. 
SUMMARY 
Feeding trials at the Poultry Research 
Station, Wembley, indicated that a yolk 
colour of 6i on the Roche colour fan, 
which corresponds with the standard set 
by the W.A. Egg Marketing Board for the 
payment of a colour bonus, could be 
produced using one of the following 
ingredients added to a normal feed not 
containing a carotenoid rich feedstuff: 
3 per cent, dehydrated Lucerne Meal. 
7 per cent, sun cured Lucerne Meal. 
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i oz. per bird per day of good quality 
greenfeed. 
2 per cent, dehydrated Lucerne Meal 
plus i oz. of Pigmenter per 100 lb. 
of feed. 
2 oz. per 100 lb. of feed of a synthetic 
Pigmenter containing 10 gms of 
synthetic pigment per 20 oz. 
The payment of a bonus of one penny 
per dozen eggs for yolks wi th a certain 
colour, covers the added cost of feeding 
(under the conditions of the experiment) 
to produce these eggs except in the case 
of the synthetic pigmenter when used 
alone at the rate of 2 oz. per 100 lb. of 
feed. 
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DAY OLD CHICKS 
Available as from March onwards 
Australorp, R.I. Red, Light Sussex, White 
Leghorn, First Cross, Light Sussex/Red 
Cross. 
STARTED PULLETS 
May onwards 
BERKSHIRE ROAD, FORRESTFIELD 
(on the Mldland-Canntngton Road) 
Phone 69 6211 
Unbeatable Value! 
B U f f i : * 
NOW 
GET EXACTLY 
WHAT YOU WANT 
AT THE RIGHT PRICE 
BUY 
FACTORY 
DIRECT 
The low cost of Bouchers steel frame farm 
buildings will surprise you. Standard com-
ponents keep costs down and allow you to 
extend your building at will. Write today 
to Bouchers for more information on 
Machinery, Hay and Shearing Sheds. 
I N D U S T R I E S L T D . 
P H O N E 2 4 1 0 4 1 
Scarborough Beach Rd., Osborne Park 
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STOCK 
ENCLOSURES 
made easy with 
DOWNEE 
PRESSED STEEL RAIL FITTINGS 
Cut costs by specifying DOWNEE pressed steel fittings for the 
erection of: cowshed and milking stalls, cattle pens, abattoirs, 
warehouse and storage sheds, workshop fittings, etc. Downee 
does away with the old fashioned and unsatisfactory method of 
screw joints and welding, which are more subject to corrosion. 
Downee fittings are manufactured from high quality steel to 
standard gas and water pipe sizes. Being galvanised they are 
suitable for permanent outdoor use. Structures made with 
Downee can be dismantled and the pipes and fittings re-used 
for other purposes. For full details contact McPherson's. 
From your local storekeeper or 
532 MURRAY ST., PERTH. PHONE 23 0211. 
0 i « s * mention th« "Journal o* Agrtcultur* o* W.A„" wh«n writing to advertiser* 
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